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(57)Abstract 

PROBLEM TO BE SOLVED: To suppress fading in a 
multiple path environment and to turn a defect of the 
presence of a reflection surface into an advantage, by 
using a 3rd polarization direction where a 3rd 
communication channel is generated effectively. 
SOLUTION: A third communication channel can be used 
for transmitting more information or transmitting the 
information having improved space diversity, so that the - 
total communication performance is improved. The 
transmitting signal, having three polarization directions, 
is produced by a transmitter having three dipole 
antennas which are orthogonal to each other in a space, 
for example. The reception signal, having energy 
components in three polarization directions, is detected 
by a receiver having three dipole antennas orthogonal to 
each other in a space, for example. 
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1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001](Cross-reference of related literature) This application is U.S. patent application 09th / 

continuation-in-part application of No. 379151 submitted on August 23, 1999. 

[0002] 

[Field of the Invention]This invention relates to radio. Especially this invention relates to use of 

polarization signal transmission. 

[0003] 

[Description of the Prior Art]A signal which the conventional system is transmitted to the point 
B from the point A over the free-space way which carries out direct continuation of the point A 
and the point B, and is different only in the polarization mode, The restrictions which are 
imposed by the equation of the maxwell that it may have at most two independent channels and 
which are admitted for years are accepted. The reason for these restrictions is on the fact that 
the polarization transmission coefficient between the point A and the point B forms the 
procession T of the number of stories 2. Therefore, conventional technology has been having the 
view that a signal may be transmitted effective in the point B from the point A by at most two 
polarization, for some time. 

It has realized at most two independent communications channels. 

This is shown in the conventional system of drawing 1 . In this system, the transmitter 1 0 has the 
one dipole antenna 1 1 and other dipole antennas 1 2, and the receiver 20 has the one dipole 
antenna 21 and other dipole antennas 22. Usually, since orientation of the dipole antennas 1 1 
and 1 2 of each other is carried out vertically, orientation also of the dipole antennas 21 and 22 is 
carried out vertically. The most efficient information, transfer from a transmitter to a receiver, It 
happens, when it is in a field vertical to the line on which the antennas 1 1 and 1 2 connect the 
point A and the point B, the antennas 21 and 22 are in a field parallel to the field of the antennas 
1 1 and 12 and it is in the field where the dipole antenna 1 1 contains the antenna 21 again. 
Needless to say, in order that other spacial configurations of the antennas 1 1, 12, 21, and 22 
may transmit information to a receiver fr-om a transmitter, may be used, but. However, 
communicative efficiency is reduced in this case (the great portion of sending-signal energy is 
unrecoverable), and the processing load to a receiver increases (the antennas 21 and 22 detect 
a part of signal of the antenna 1 1 and the antenna 12). 
[0004] 

[Problem(s) to be Solved by the Invention] regardless of whether the transmitter is provided with 
the single antenna (polarization has arisen or polarization has not arisen), or it has two 
polarization antennas ( drawing 1 — like), the problem remains in multiplexing (multi-pathing) of 
the course. The multiplex way can cause a destructive interference in an input signal and indoor 
environment especially, and this is a serious problem. It is because many reflectors leading to a 
multiplex way exist and these reflectors exist in the neighborhood (as a result, it becomes a 
multiplex way signal which has significant amplitude). 

[0005]This invention was finished based on the above and the purpose is to solve the problem of 
phasing in multiplex way environment, and to recognize existence of a reflector an advantage 
from a fault by using the 3rd polarization direction that generates the 3rd communications 
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channel efficiently. 
[0006] 

[Means for Solving the ProbiemjBy using a receiver which receives and uses polarized wave 
signals so that energy in three direction crossings at a right angle of free space may be included, 
a problem of phasing in multiplex way environment improves, and existence of a reflector 
becomes an advantage from a fault. When a transmitter transmits information by three 
independent communications channels using polarized wave signals so that sending-signal energy 
may exist in three direction crossings at a right angle of free space, operation improved further 
is obtained. In the conventional communications system, the 3rd communications channel that 
was not used can be used probably in order to transmit information further, or in order to 
transmit information which has the polarization diversity which improved, and its whole 
communication efficiency improves by it. A sending signal which has the 3rd polarization 
direction is generated using a transmitter which has the 3rd dipole antenna that intersects 
perpendicularly with the 1st and 2nd dipole antennas of a transmitter, for example. In order to 
use a signal which has the 3rd polarization direction, a receiver has again three dipole antennas 
which intersect perpendicularly mutually, for example. 
[0007] 

[Embodiment of the Invention]It is shown that arrangement of drawing 1 uses the dipole antenna 
which intersects perpendicularly mutually. It is indicated by the figure after drawing 1 and using 
the dipole antenna with which the arrangement currently explained in this specification also 
intersects perpendicularly mutually is shown. However, please understand that these 
arrangement is shown in order to explain simple in this specification. Use of the antenna 
arrangement except transmitting effectively from one point except three dipole antennas which 
intersect perpendicularly mutually is within the limits of this invention. The main attributes of 
receiving antenna arrangement are the points which can receive the signal which polarization 
produces in all the three arbitrary directions which intersect perpendicularly mutually effectively. 
However, it is expected that the transmission and the receiving antenna which are used are built 
so that it may have single physical hardware units (a base station, a mobile radio terminal, etc.). 
[0008]As mentioned above, referring to the perspective view shown to drawing 1 . positioning of 
the antennas 11 and 12 to the antennas 21 and 22 is important only when maximum energy is 
transmitted to the receiver 20 from the transmitter 10. The field where the antennas 11 and 1 2 
exist in such a situation must be parallel to the field where the antennas 21 and 22 exist, and 
these fields must be vertical to the line 30 which connects the point A and the point B. The 
arrow 13 shows the polarized wave signals in field x-z, and the arrow 14 shows the polarized 
wave signals of field y-z. For example, the arrows 13 and 14 show the same signal strength. 
[0009]Needless to say, all the sending signals may be expressed with the signal which 
polarization produced along with the x axis, the y-axis, and the z-axis of drawing Lregardless of 
the orientation (as opposed to the antennas 21 and 22) of the antennas 1 1 and 12. The 
arrangement which has an antenna of a receiver in a certain arbitrary orientation to the antenna 
of a transmitter is shown in drawing 2 . The field which rotates arrangement of the antenna 11-12 
and where the antennas 1 1 and 12 exist in this arrangement is vertical to the line 31. Drawings 
are two dimensions, it is difficult to perceive the direction of the line 31, and it obtains them. 
Therefore, the point 1 5 is in the place of the distance R from the antennas 1 1 and 1 2 along the 
line 30, and if the line 30 is rotated focusing on the point A so that it may be in agreement with 
the line 31, it will be assumed that the point 15 moves to the point 16. In order to move to the 
point 16 from the point 15, it must move along with x, y, and the z-axis. it considers that the 
signal which intersected perpendicularly with the line 31 and polarization produced has the signal 
component which met x, y, and the z-axis, and this boils visually that these signals do not show 
three independent signals, and shows it. 
[0010] Mathematically, it may be expressed as follows. 
[Equation 1] 
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(1) 

or r=Hs — here, S| and Sg, With the antennas 11 and 1 2, are a signal transmitted and the 
procession H. It is a signal which exists in the point B of a receiver [ in / including the 
transmission coefficient of the propagation channel between the point A and the point B over 
the signal which polarization produced in three direction crossings at a right angle as the 
element / in r^, rg, and / three direction crossings at a right angle ]. The rank of matrix Is the 
greatest rectangular array in the procession which does not disappear a determinant Therefore, 
the number of stories of the procession H is 2. 
[External Character 1] 

[001 1]Needless to say, since arrangement of drawing 2 has only two receiver antennas, a formula 
(1) changes as follows. 
[Equation 2] 




[0012]When the line which the whole of one of the lines [ in / in a receiver antenna and a 
transmitter antenna / H ] contains a zero coefficient, and contains a zero coefficient altogether 
is the 1 st or 2nd line, one of the receiver antennas may be arranged so that nothing may receive. 
One of the coefficients of the line which is not zero is zero, and, as a result, it may also happen 
that one receiving antenna receives only one of the sending signals. It Is not so bad as this 
receives signals, such as ''i^h^^s^+h^gSz which is unrelated to these si©ial itself, and it 
separates S| from Sg- 

[0D13]However, although considering arrangement of drawing 3 t he antenna of the transmitter 10 
is arranged like drawing 2 by this arrangement, the receiver 20 has the dipoie antennas 21 and 22 
and the 3rd dipoie antenna 23 that intersects perpendicularly. Although the relation between a 
sending signal and an input signal becomes like a formula (1), three detecting signals exist in this 
case. Therefore, even if one of the lines of a fomiula (1) is transformed into zero, there are still 
two signals which can be performed. Since an s^ and Sg signal is transmitted to a different 
polarization direction, not all the coefficients of the sequence of T can become zero. Therefore, 
it is always possible to detect sending-signal s^ and Sg. From the above, he can understand that 
it becomes unnecessary to make a transmitter antenna and a receiver antenna arrange by using 
the 3rd receiver antenna. 

[0014]Or an antenna of the transmitter 10 is arranged so that the maximum reception may be 
carried out by the receiver (it is drawing 1 like) 20, but the state where the 2nd reflex pathway 
exists between a transmitter and a receiver is considered. This has the inclined plane 40 and is 
shown in drawing 4 . Here, a transmitter has the two antennas 1 1 and 12, and a receiver has the 
two antennas 21 and 22. It starts from the transmitter 10, and reflects in the inclined plane 40, 
and it may be observed easily that the course 41-42 which reaches the receiver 20 exists. The 
direction of a signal which reaches via the course 41-42 does not meet the course 30 (that is, it 
enters into B angles other than 90 degrees to a field containing the antennas 21 and 22). A 
signal which reaches the point B is expressed as follows. 
[Equation 3] 
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or [Equation 4] 
Ahx+ha 
(4) 

or [Equation 5] 

r = //s 
(5) 

[0015]In the arrangement which furthemnore has only two receiver antennas in the point B, a 
formula (4) is as follows. 
[Equation 6 

ihi k K\ 



at} 



(6) 

[0016]Here, a possibility of a line that all the paragraphs are zero is dramatically small. Phasing 
may be reduced even when this possibility is small in arrangement of drawing. 5 . In this 
arrangement, a receiver has the antennas 21, 22, and 23 formed so that signal r^ of a formula (6), 
rg, and might be received. 

[0017]In environment where the transmitter 10 and the receiver 20 have a multiplex way, both 
drawing 6 shows arrangement using three antennas which intersect perpendicularly mutually. In 
this case, a transmission function is expressed by r=H's and it is here, [Equation 7] 



(7) 

[0018]Therefore, it may be shown that procession H' of the number of stories 3 can maintain 
three independent information channels. Therefore, the transmitter 1 0 of drawing 6 can transmit 
three independent signals advantageously, and arrangement of drawing 6 t urns into arrangement 
which was dramatically suitable for the high data rate transmission in the cellular environment 
where multiplex ways, such as indoor, exist by it. The channel with which the 3rd became 
independent may be used for these two combination, probably because it transmits the 
information which has addition redundancy probably in order to transmit the further information. 
[0019] Drawing 7 shows structure of a transmitter receiver unit using three dipole antennas 
which intersect perpendicularly mutually with a block diagram. It is connected to a port, and a 
port receives a signal from the antenna and, as for the antennas 21, 22, and 23, sends a signal to 
the antenna, respectively. For example, in drawing 7 , the antenna 21 sends a signal to the 
receiver 30, and the transmitter 31 sends a signal to the antenna 21. The output signal is given 
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to the detector 32, the detector 32 detects signal r^, and the receiver 30 transmits it to the 
processor 100. Similarly, the receiver 40 receives a signal of the antenna 22, gives the output 
signal to the detector 42, and the detector 42 detects signal rg and it transmits it to the 
processor 100. Similarly, the receiver 50 receives a signal of the antenna 23, gives the output 
signal to the detector 52, and the detector 52 detects signal and it transmits it to the 
processor 100. In the conventional means (namely, means accompanied by reception of a 
publicly known pilot signal), an element of H' is known by the processor 100 and the processor 
100 calculates signal s^, Sg, and Sg by evaluating s=(H') ~V. 
s=(H') -V. 

In order to transmit, the signal XI, X2, and X3 are given to the coding equipment 33, 43, and 53, 
respectively, it is coded and these signals are given there to the transmitters 31, 41, and 51, 
respectively. The transmitters 31, 41, and 51 send those signals to the antennas 21, 22, and 23. 
[0020]The above is indicating a principle of this invention by illustrating an embodiment Please 
understand that the feature of an embodiment possible other embodiments and illustrated is not 
what makes requirements for a design which can not necessarily be performed. Although it is 
desirable to have as an example three dipole antennas which intersect perpendicularly mutually 
on space, please understand that arrangement which does not necessarily have this orientation 
may be sufficient Therefore, within the limits of this indication, it includes [ term / "it intersects 
perpendicularly" ] "it intersects perpendicularly substantially" if needed. 
[0021] A large argument on the definition above of a try pole antenna indicated illustration 
transmission or receiving antenna arrangement by this invention which has three dipole elements 
by which orientation was carried out in the direction which intersects perpendicularly mutually. In 
fact, antenna arrangement corresponding to this invention called a "try pole antenna" on these 
specifications can be characterized in a still more general term. A large definition of a try pole 
antenna is explained well, referring to drawing 8 . Drawing 8 shows the antenna 1 10 which has the 
three signal connection parts 121-123. The antenna 110 consists of a single element, or may 
contain two or more antenna elements. The antenna 110 may be used for transmission or 
reception of a high frequency signal. By excitation of the antenna 110 by an electromagnetic 
wave incident output current is derived in some of signal connection parts 121-123 or all. 
[0022]Each output current has the amplitude whose size is the real number. Each output current 
has a relative phase shift again. It is possible to express combination of a size and a relative 
phase shift with the conventional custom as a complex number, and this is called composite 
current amplitude on these specifications. Output i^ corresponding to each of the signal 
connection parts 121-123, ig, and ig (expressed as composite current amplitude) are well unified 
by the following output vectors. 
[Equation 8] 



[0023]According to the large definition of this specification, the antenna 110, When three 
incident plane waves which it has the polarization which intersects perpendicularly mutually, and 
each induced output vector i^^^ and i^^^ and i make it a bundle, and spread in compound three- 
dimensional vector space may be found out it is a try pole antenna. "The polarization which 
intersects perpendiculariy mutually" may contain not only a lineariy polarized wave but a circular 
polarization and an ellipticaliy polarized wave. 

[0024]The above-mentioned definition may be shown still more correctly by the following 

processions. 

[Equation 9] 
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In these paragraphs, when J is a maximal rank procession, an induced output vector is put 
together and spreads in compound three-dimensional vector space. Within the limits of this 
invention, when the greatest ratio to the minimum of a singular value is 50 or less, it considers 
that J is a maximal rank. Therefore, in a mathematics term, the antenna 11 0 is a try pole 
antenna, when three incident plane waves which derive the output current that it has the 
polarization which intersects perpendicularly mutually and the procession J has a SO or less 
times [ of the minimum singular value ] maximum peculiar value may be found out 
[0025]According to the specific embodiment containing the illustration embodiment which has 
three dipole elements which intersect perpendicularly mutually, in order to choose incidence 
plane of polarization appropriately as mentioned above, a maximum peculiar value will be 10 or 
less times of the minimum singular value. 

[0026]As mentioned above, the large definition of the above-mentioned try pole antenna is 
applicable to both reception and a transmission antenna. Other useful definitions are explained in 
the long-sight field radial image of an antenna especially in the range of a transmission antenna. 
According to this definition, the antenna 110 about each point in the long-sight field radial image 
of an antenna. When the arbitrary crossing polarization of a radiation field may be generated by 
the suitable combination (it corresponds to each compound baseband signal) of the input in the 
terminal areas 121-123, it is a try pole antenna. At the time of use, the average power given to 
three terminal areas is usually equivalent. For example, the average power given to one arbitrary 
tenminal area is usually at least 1% of the sum total of the average power given to all the three 
terminal areas. 

[0027]A directional antenna is provided with the above-mentioned definition when it is 
understood that "each point in a long-sight field radial image" points out a point that substantial 
electric field amplitude (for example, at least 5% of peak amplitude in prescribed distance from an 

antenna) exists. 

[0028]Various antenna arrangement satisfies at least one of the large definitions on these 
specifications of a try pole antenna. Three dipole elements which intersect perpendicularly 
mutually are included in one of such the arrangement already mentioned above. It should be 
considered that one pair of dipole elements lie at right angles substantially when the 
orthogonality is less than 1 5 degrees. In fact, as arrangement for being proper as a try pole 
antenna, a dipole element does not necessarily need to lie at right angles. For example, when an 
angle between each element pairs and between each element and a field which are specified by 
other two elements is an angle smaller than about 15 degrees or it arrangement of three dipole 
elements acts as a try pole antenna. As a result, it may be advantageous to use a try pole 
antenna including a dipole element arranged at mutual angles below 90 degrees, such as 45 
degrees, 30 degrees, or 1 5 degrees. 

[00293Some try pole antenna designs [ like ] which consist of a rectangular dipole element of 
three directivity of a try pole antenna have radiation or a sensitivity pattern substantially 
prolonged in all the directions. However, other try pole antenna designs have substantial 
directivity. Directivity is useful in order to, avoid interference in a specified direction for example. 
Directivity may be finished by arranging many try pole antennas by a phase array according to 
publicly known art, for example. According to publicly known art, directivity may be finished again 
also by acijoining one or more elements of a try pole antenna, and arranging a conductive shield 
or a reflection element For example, by using a metal shield, a try pole antenna is easily formed 
so that it may receive from a right circular cone sector which is substantially emitted to a right 
circular cone sector which has all the 100-degree vertical angles, or has all the 100-degree 
vertical angles. 

[0030]It is common knowledge in the technical field concerned that influence of phasing which is 



htq)://ww4.ipdl.mpiLgo.jp/cgi-bm/tran_web_cgi_ejue?atw_u=http%3A%2F%2Fww.^ 2009/08/03 



JP,2{)01-237757,A [DETAILED DESCRIPTION] 



Page 7 of 9 



not desirable may be reduced by using an array of an antenna element divided into transmission 
or reception on space instead of an antenna of a polarization diversity single in miniaturized 
antenna arrangement. By separating an antenna element on space, it is possible to provide two 
or more independent propagation ways. Since a course is independently, even when propagation 
conditions (a possibility of affecting all course equally is low) are not good, its possibility of 
permissible reception improves. A publicly known detecting method may be used in order to raise 
a signal quality by averaging a noise component which became independent to fitness of two or 
more reception channels. A correspondence procedure using antenna array separated on such 
space is called a "space diversity" method when the most 

[0031] By using a try pole antenna, an advantage acquired by a space diversity method and same 
advantage are acquired. A try pole antenna has other advantages that an independent 
polarization channel may be provided without the necessity of carrying out space separation of 
between antenna elements intentionally. In fact transmission which met each polarization axis 
may be effectively emitted from the only point As a result small communication terminals, such 
as a mobile phone machine in which profits (in this case, not space diversity but polarization 
diversity) of diversity do not have a sufficient room which installs an array prolonged spatially, 
may also be enjoyed. 

C0032]If the upper limit D specifically uses a try pole antenna or the antenna arrangement 1 1 0 
which is one or less wave in transmission or received carrier frequency, when the most it is 
possible and advantageous in execution. That is, the whole (the cables 131-133 are not included) 
antenna arrangement is inserted in in a globular form of the size D. Similarly, in the case of 
antenna arrangement which has many elements, it is advantageous that maximum distance from 
arbitrary elements to other arbitrary elements will be one or less wave. 
[0033]It is needless to say to receiving diversity and a transmission diversity person skilled in 
the art, and antenna arrangement by this invention is easily used for them using a wide range 
analog and a digital modulation method. A method of two division using many polarization 
channels needless to say, (a) making redundancy in a sending signal corresponding to a single 
communications channel increase, and raising quality in an input signal, and (b) — it is making 
capacity of an electric wave channel increase by transmitting an independent signal 
corresponding to a separate communications channel, the 1 st effect of these effects may be 
called "receiving diversity", and the 2nd effect may be called "transmission diversity." 
[0D34]Simultaneous continuation patent application of shoes to be transferred to the same 
assignee as this application has indicated art for finishing diversity using antenna array prolonged 
spatially. The application 08th by G.J.Foschini / No. 673981 which were submitted to these as of 
July 1, 1996, The application 09th by G.J.Foschini and others / No. 060657 which were 
submitted as of April 1 5, 1 998, The application 09th by B.Hassibi submitted as of the provisional 
application 60th by G.J.Foschini and others submitted as of June 28, 1999 / No. 141504, and 
November 12, 1999 / No. 438900 are contained. 

[0035]When a CDMA modulation method is used, receiving diversity is advantageously finished 
by following the terminal areas 121-123 of a transmission antenna, and giving the same signal. 
Thus, each copy of a sending signal has corresponding time delay (when one of three copies is 
made into a reference signal, it may be considered that this is zero). A RAKE receiver in a 
receiving position interprets each of such time delay as a thing corresponding to an individual 
ghost signal. A RAKE receiver applies publicly known art and edits various receiving ghost signals 
(a actual signal and a simulated signal) into a regenerative signal which has optimum or the 
almost optimal noise figure. 

[0036]A RAKE receiver is indicated to 795-806 pages in J.G.Pro*is, Digital Communications, the 
3rd edition, WCB Division of McGraw-Hill, and 1995. 

[D037]Even when CDMA is not used, there are other methods for obtaining ftjrther profits from 
applicable receiving diversity. About this point, the greatest diversity should care about being 
finished between signals which became independent statistically. Therefore, when a parallel 
channel contains the same cbmmo data substantially, it is advantageous to process so that each 
baseband signal may be randomized effectively mutually (namely, correlation release). Timing 
JFTA provides randomization of one type as in the above-mentioned CDMA system. 
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Randomization of other types is provided in tlie form of a random code. For example, when three 
parallel signals are transmitted, two of these signals are multiplexed by baseband by each 
sequence of random numbers, such as a random binary sequence. A random sequence is known 
by a receiver and used for reproduction of the original signal. Generally, the repetition reuse of 
the same sequence may be carried out. Therefore, it is not necessary to generate a new random 
code continuously. 

[0038]About this point, even when transmission is only from a single transmission antenna 
element, it is important that a try pole receiving antenna generally cares about to provide useful 
profits of receiving diversity. 

[0039]signal-processing art — as mentioned above, in order to measure a coefficient of the 
channel procession (or "propagation procession") H, there is publicly known art which uses a 
pilot signal. If a point estimate with these suitable coefficients is obtained, it will be said that a 
propagation channel is a "publicly known" channel. When a channel is publicly known, it is 
advantageous to transmit conversion version omegas of the sending-signal vector s which made 
reference above at least depending on the case. Conversion omega is easily chosen by publicly 
known art, and signal regeneration processing in a receiving position becomes easy. 
[0040]As the above-mentioned formula (1) indicated, the input-signal vector r is related with the 
sending-signal vector s by channel procession r=Hs. 
[External Character 2] 

BP-fe. s ' =H-' s TsbSo 
The main advantages of this conversion are that the throughput needed in a receiver is reduced. 
[0041] 

[External Character 3] 

?ijtf««) 03X3ff5iI«)«ci>)B-r5 4:^Si<oa««^Vi*j: 

Such factorization is called singular value decomposition. Here, changed signal vector s' is given 
by s'=Vs. The main advantages of this conversion are providing three channels which are not 

combined or are not combined mostly. 

[0042]!f needed, each ingredient of the vector s may be applied to power compensation, before 
the conversion V is applied using a publicly known technique by the technical field concerned as 
"water filling (water filling)", for example. In short, total channel capacity increases by making the 
relative amount of the power transmitted on the channel which has a higher signal-noise ratio 
increase. For this purpose reason, the channel singular values of a matrix which are also a 
diagonal element of the procession S show each signal-noise ratio. 

[0043]As mentioned above, the excitation signals given to each signal connection parts 121, 122, 
and 1 23 of a transmission antenna when conversion omega is used, Please care about that a 
linearity signal [ of the origin of three which has a composite-weights attachment coefficient ] (it 
is [ independent any of a signal which show the parallel signal by a single communications 
channel or an individual communications channel they are, and ] not related) combination is 
shown. 
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[0044] 

[Effect of the Invention]As mentioned above, according to this invention, by using the 3rd 
polarization direction that generates the 3rd communications channel efficiently, the problem of 
phasing in multiplex way environment can be solved, and existence of a reflector can be 
recognized an advantage from a fault 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Give each signal transmission at least to each of a group of three input terminal areas 
of antenna arrangement, and said signal transmission including a step which transmits from said 
antenna arrangement said antenna arrangement, By excitation by an electromagnetic wave 
incident, have the characteristic of deriving current to said three input terminal areas, and 
amplitude of said current, It is possible to express as a compound vector called a derived current 
phasor. and said antenna arrangement, A wireless communication method which has the 
polarization which intersects perpendiculariy mutually and has the further characteristic that 
three incidence eiectromagnetism plane waves to which each of said derived current phasor 
uses a bundle, and spreads in compound three-dimensional vector space may be found out 
[Claim 2]Give each signal transmission at least to each of a group of three input terminal areas 
of antenna arrangement, and said signal transmission including a step which transmits from said 
antenna arrangement said antenna arrangement, A wireless communication method with which 
crossing polarization of a radiation field has a long-sight field radial image (pattern) which has the 
characteristic that it may be generated by suitable combination of signal transmission given to 
said three input terminal areas about each point. 

[Claim 3]A method given in claim 1 or 2 by which each of said three input terminal areas is 
formed in every one each of an antenna element. 

[Claim 4]A method given in claim 1 or 2 by which each of said three input terminal areas is 
formed in every one each of a dipole element 

[Claim 5]Each signal transmission is given at least to each of a group of three input terminal 
areas of antenna arrangement, From said antenna arrangement, including a step which transmits 
said signal transmission, have said antenna arrangement and three dipole elements each of said 
dipole element, A wireless communication method with which orientation is carried out to at 
least 1 5 degrees from each of other two dipole elements, orientation is carried out to at least 1 5 
degrees from a field specified by two dipole elements of these others, and said each input 
terminal area is formed in every one each of said dipole element 

[Claim 6]A method given in any 1 paragraph of claims 1, 2, and 5 by which signal transmission 
which contains the same data substantially is simultaneously given to each of said three input 
terminal areas. 

[Claim 7]A method given in any 1 paragraph of claims 1 , 2, and 5 given to each of said three 
input terminal areas by time delay with respectively separate signal transmission which said 
signal transmission is a CDMA signal and contains the same data substantially. 
[Claim 8]A method given in any 1 paragraph of claims 1 , 2, and 5 to which independent signal 
transmission containing a separate data stream is simultaneously transmitted from each antenna 
element of said group. 

[Claim 9]A method given in any 1 paragraph of claims 1, 2, and 5 generated by said signal 
transmission given to each of said three input terminal areas providing each baseband signal, and 
modulating said baseband signal to a high frequency subcarrier 

[Claim 10]A method according to claim 9 of which correlation is substantially canceled mutually 
although said each baseband signal contains the same data substantially. 
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[Claim 1 1]A method according to claim 10 by which correlation is canceled of other baseband 

signals by multiplexing at least one of said the baseband signals by a random code. 

[Claim 1 2]A method according to claim 9 generated by step which forms each baseband signal as 

a linearity combination of a data signal characterized by comprising the following. 

A step wrtiich said each baseband signal provides with three data signals. 

A weighting factor of a separate set 

[Claim 13]A method according to claim 12 of containing further a step which obtains a set of a 
presumed channel coefficient for signal propagation to a receiving position, and a step which 
forms said weighting factor according to a set of said presumed channel coefficient 
[Claim 14]A method given in any 1 paragraph of claims 1, 2, and 5 which there is a transmission 
wave length for said signal transmission, and have the upper limit in which said antenna 
arrangement is below said transmission wave length. 

[Claim 1 5]A method given in any 1 paragraph of claims 1 , 2, and 5 whose maximum distances to 
elements with arbitrary elements to arbitrary others in which there is a transmission wave length 
for said signal transmission, and said antenna arrangement has two or more elements are below 
said communication wavelength. 

[Claim 16]A wireless communication method comprising: 

A step which restores to each high frequency signal received from each of a group of three 
output connection parts of antenna arrangement at least, and acquires each baseband signal. 
Process said baseband signal and at least one signal transmission including a step to reproduce 
said antenna arrangement By excitation by an electromagnetic wave incident, have the 
characteristic of deriving current to said three output connection parts, and amplitude of said 
current It is possible to express as a compound vector called a derived current phasor, and said 
antenna arrangement Other characteristics that three incidence electromagnetism plane waves 
which it has the polarization which intersects perpendiculariy mutually, and each of said derived 
current phasor makes rt a bundle, and spread in compound three-dimensional vector space may 
be found out 

[Claim 1 7]A step which restores to each high frequency signal received from each of a group of 
three output connection parts of antenna arrangement at least, and acquires each baseband 
signal, Including a step which reproduces at least one signal transmission, process said baseband 
signal, have said antenna arrangement and three dipole elements each of said dipole element A 
wireless communication method with which orientation is carried out to at least 1 5 degrees from 
each of other two dipole elements, orientation is carried out to at least 1 5 degrees from a field 
specified by two dipole elements of these others, and said each output connection part is formed 
in every one each of said dipole element 
[Claim 18]A method comprising according to claim 16 or 17: 

A step in which processing of said baseband signal forms the weighting sum total of said 
baseband signal. 

A step which reproduces data in one communications channel from said weighting sum total. 

[Claim 19]Said high frequency signal is a CDMA signal, and processing of said baseband signal, A 
method according to claim 1 6 or 1 7 enforced by using a RAKE detector for reproducing data in 
one communications channel from two or more redundant high frequency signals selectively 
received by different time delay. 

[Claim 20]A method according to claim 16 or 17 enforced so that processing of said detected 

signal may reproduce data in two or more independent communications channels. 

[Claim 21]A way according to claim 16 or 17 said high frequency signal has a transmission wave 

length, and said antenna arrangement has the upper limit which is below said transmission wave 

length. 

[Claim 22]A way according to claim 1 6 or 1 7 maximum distance to elements with arbitrary 
elements to arbitrary others in which said high frequency signal has a transmission wave length, 
and said antenna arrangement has two or more elements is below said transmission wave length. 
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